By solving the supersymmetry constraints for physical wave-functions, it is shown that the only two allowed bosonic states in N = 1 supergravity are of the form const. exp (±I/h), where I is an action functional of the three-metric. States containing a finite number of fermions are forbidden. In the case that the spatial topology is S 3 , the state const. exp (−I/h) is the wormhole ground state, and the state const. exp (I/h) is the Hartle-Hawking state. N = 1 supergravity has no quantum ultraviolet divergences, and no quantum corrections.
Usually, quantum supergravity is treated in terms of scattering theory using a pathintegral approach. However, the full quantum theory can instead be treated nonperturbatively by studying the quantum constraints acting on the wave function [1] , i.e. by taking an approach based on functional differential equations. This approach is used here to show that there are only two purely bosonic wave-functions in N = 1 supergravity, which have the simple form exp(±I/h), where I is an action functional of the 3-metric.
Further, states containing a finite number of fermions are forbidden.
A wave-function can be taken to be of the form Ψ e i is the spatial gravitino field, taken to be an odd Grassmann quantity. The wave-function can equivalently be described by Ψ e
is related to Ψ by a fermionic Fourier transform [1] . A physical wave-function must obey the Lorentz and supersymmetry constraints
The remaining Hamiltonian constraints H AA ′ Ψ = 0, suitably ordered, will be implied by the above constraints [2] . The Lorentz constraints imply that Ψ is invariant under local Lorentz rotations applied to the arguments e 
Here 3s D j is the 3-dimensional covariant derivative on spinors without torsion [1] , and
where
Here h = det (h ij ), and n AA ′ is the spinor version of the unit future-pointing normal n µ to a surface x 0 = constant. This is defined as a function of the e
The S A constraint is more easily understood in the representation Ψ e
it reads
We now restrict attention to a purely bosonic wave function Ψ e (5)]. Since Ψ is purely bosonic, one can rewrite Eq. (5) as
One now remarks that this gives a unique expression for δ (ln Ψ) /δe
. To see this, note that the field ψ A i (x), equivalently given by
3 can be decomposed into a spin -3 2 part γ ABC and a spin -
where γ ABC = γ (ABC) is totally symmetric. One can then decompose ψ A i (x) into spinor harmonics, using the bases γ (n) ABC and β
which obey
[The indices m, n have been written as discrete, for a compact 3-manifold, and should be replaced by continuous indices for a non-compact manifold.] One writes
where the coefficients c n and b m are odd Grassmann quantities, and γ (n) ABC , β 
The first term in the constraint (10) can then be expanded, using Eqs. (13, 14) , as
Since the constraint (10) must hold for all choices of ψ 
for all m and n. These are the same equations as would appear if ψ 
Eqs. 
where e pn and f pm are even quantities. This variation in e AA ′ i (x) produces the variation
Thus δ(ln Ψ) is determined uniquely for a typical variation δe The wave function Ψ will have a semi-classical expansion
where I is a certain action functional of the spatial tetrad, and A 0 , A 1 , A 2 , . . . are loop prefactors. Inserting this into the S A ′ Ψ = 0 constraint (5), one obtains
The uniqueness of the solution of the constraint (10) then implies that
[Alternatively, one can examine the constraint (10) 
6 where I is the same action as in Eq. (27). This state is unique among the filled states.
Exponential solutions of the type const. exp(±I/h) have previously been found in minisuperspace examples, where supergravity is quantized subject to the Bianchi I or IX Ansatz [3, 4, 5] . It was also found in [4, 5] 
.).
The case with an infinite number of fermions might of course be different.
Consider now the case in which the 3-surface has the topology of S 3 . On general grounds, there are two preferred quantum states in this case -the Hartle-Hawking state [6] and the wormhole ground state [7] . The Hartle-Hawking state is defined by a path integral in which one fills in inside the 3-surface subject to the given data on it; the wormhole ground state is defined by a path integral in which one sums over fields outside the 3-surface which are asymptotically Euclidean, i.e. subject to asymptotic flatness at infinity.
Since for N = 1 supergravity we have only two allowed quantum states, there should be a simple linear relation between these and the Hartle-Hawking and wormhole ground states.
This relation can be checked by studying the exact Friedmann case of spherical symmetry with radius a of the 3-sphere [8] . One finds the wormhole state exp −3a 2 /h for the
